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LOCAL KNOWLEDGE AND LIVELIHOODS:
TOOLS FOR SOILS RESEARCH AND DISSEMINATION IN
GHANA

There are three tools contained in this pack. They are:

1. The Agroecological Knowledge Toolkit
2. Livelihood and land use diagrams
3. Technology Choice Tool

Livelihood and land use diagrams and the Technology Choice Tool are paper based tools, whereas the
Agroecological Knowledge Toolkit requires the use of a computer.

FARMERS’ KNOWLEDGE OF NATURAL RESOURCE MANAGEMENT: USING THE AGROECOLOGICAL
KNOWLEDGE TOOLKIT (AKT):

This tool is for exploring knowledge of soil fertility management held by farmers, researchers and extensionists in
the forest and forest-savanna transition zones of Ghana. Farmers’ local knowledge from five different areas of the
Brong Ahafo, Ashanti and Western regions has been recorded, in addition to the knowledge of researchers and
extensionists working with cover crops in the Brong Ahafo region. The tool includes the Agroecological
Knowledge Toolkit software, six knowledge bases and the instructions for using them.

To use this tool you will need the instructions that follow and you will have to install the software and knowledge
bases from the CD Rom that is included in this pack.

LIVELIHOOD AND LAND USE DIAGRAMS

This is a tool for synthesising information about rural livelihoods. It is intended to be used as part of a Participatory
Rural Appraisal exercise to help researchers maximise use of existing information, to bring greater definition to
PRA exercises and to guide researchers in thinking about different social groups. The tool focuses on land use as
this is considered to be highly significant to the majority of rural livelihoods, although users may adapt the tool as
appropriate to include other aspects of livelihoods.

This is a paper based tool. To use this tool you will need the instructions that follow using some qualitative and/or
quantitative data about land use, cropping activities and other sources of income gathered from a PRA exercise or
another data source.

TECHNOLOGY CHOICE TOOL

This tool brings together information about livelihoods and technologies to facilitate the choice of appropriate
technologies based on farmers’ circumstances. It can be used to determine which groups of farmers a particular
technology is suitable for and hence to prioritise research work in consideration of its potential impact, or to
produce a technology specification for a target group.

This is a paper based tool. To use this tool you will need the instructions that follow and some qualitative and/or
quantitative data about livelihoods and corresponding information about the requirements of a particular soil
fertility technology.

"This publication is an output from a research project funded by the UK Department for International Development
(DFID) for the benefit of developing countries. The views expressed are not necessarily those of DFID. [R7516
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FARMERS’ KNOWLEDGE OF NATURAL RESOURCE MANAGEMENT:

USING THE AGROECOLOGICAL KNOWLEDGE TOOLKIT (AKT)

USING FARMERS’ KNOWLEDGE

Nowadays, nearly everybody agrees that local knowledge and practices should be recognized in development initiatives aimed
at technology development by and for rural farming communities. Interest amongst research, education and development
institutions to investigate and document local knowledge has grown significantly over the last few years.

The University of Wales, Bangor is a leading institution in the development of a knowledge-based systems (KBS)
methodology to acquire and use local knowledge in research and development. The university spearheaded the development of
this novel approach to acquire, store and use local ecological knowledge about agroecosystems in collaboration with various
national and international research institutions in Asia, Africa and Latin America. It promotes systematic collection and
collation of ecological knowledge from farmers and development professionals. The Agroecological Knowledge Toolkit
(AKTS) is a tailor-made computer software that enables representation of statements of knowledge in a computer readable
form which allows exploration of local ecological knowledge using computer based search and reasoning facilities.

Work so far has revealed that farmers in general have sophisticated knowledge of ecological processes occurring in the
farming system and that local knowledge is largely complementary to scientific knowledge, but is not taken into account when
planning research. While knowledge differs to some extent between communities, a common framework and terminology
occur across large distances.

THE AGROECOLOGICAL KNOWLEDGE TOOLKIT (AKTYS)

What is the purpose of this AKT guide?

The instructions that follow will guide you through six existing knowledge bases created in the south of Ghana. By following
these instructions you will be introduced gradually to the AKT software, at the same time as learning about farmers' knowledge
of soil fertility management in Ghana.

This publication is not intended to guide users through the creation of their own knowledge bases. The methodology for
creating knowledge bases from knowledge elicited from stratified sectors of the population using iterative semi-structured
interviews can be found in the user manual - Dixon et al. (2001). The principles of knowledge base creation have also been
explained Sinclair and Walker (1998) and Walker and Sinclair (1998)' or you may visit the AKT website at:
http://www.bangor.ac.uk/afforum

What is AKT?

AKT is a methodology and software that enables the user to create a knowledge base about a chosen topic e.g. soil fertility
management or vegetable pests, by collating knowledge from a variety of sources (generally farmers, scientists, extension
workers and scientific literature). So far, AKT has been used primarily as an analytical research tool. However knowledge
stored in this way can also be consulted by natural resource scientists and development workers. This publication takes a novel
approach by guiding first time users of AKT through some existing knowledge bases created in Ghana.

What is knowledge?

To define knowledge is to enter a philosophical minefield, nevertheless an explicit definition is required in this context. For the
purposes of AKT, knowledge is the outcome of the interpretation of data, independent of the interpreter. (Data is a recorded set
of observations, either qualitative or quantitative). Thus knowledge is distinct from understanding, which is a result of the
interpretation of knowledge or data and is specific to the interpreter.

What is a knowledge base (KB)?

A knowledge base is a store of knowledge. It consists, fundamentally, of a collection of statements. Each statement is tagged
(referenced) with the source of the knowledge (which is generally either a person or a document).
Knowledge that is stored in this way is organised according to a number of principles:
e Topics arrange knowledge around specific subject areas e.g. ‘weed management’, ‘soil fertility indicators’. Topic
hierarchies gather similar topics under broader areas e.g. ‘weed management’ and ‘grass weeds’ both fall under the
more general topic of ‘weeds’.

® Object hierarchies organise knowledge about specific objects (material or conceptual things) under more generic
terms e.g. Triplochiton scleroxylon, Milicia excelsa and Ceiba pentandra are all types of tree and would therefore fall
under the more general object ‘trees’.

1
Dixon H., Doores F., Joshi L., and Sinclair F., 2001 Agroforestry Knowledge Toolkit for Windows: methodological guidelines, computer software and manual for WinAKT.
School of Agricultural and Forest Sciences, University of Wales, Bangor.
Sinclair F., and Walker D., 1998 Acquiring Qualitative Knowledge about Complex Agroecosystems. Part 1: Representation as Natural Language. Agricultural Systems 56, 3,
pp.341-363
Walker D., and Sinclair F., 1998 Acquiring Qualitative Knowledge about Complex Agroecosystems. Part 2: Formal Representation. Agricultural Systems 56, 3, pp.365-386



THE GHANA KNOWLEDGE BASES

Six knowledge bases have so far been created in Ghana as part of the two DFID funded research projects — ‘Bridging
knowledge gaps between soils research and dissemination’ and ‘Shortened bush fallow rotations for sustainable livelihoods in
Ghana’. A team of researchers from the Forestry Research Institute of Ghana, the Ministry of Food and Agriculture and the
University of Wales, Bangor undertook the work during 2000 — 2001 in the forest and transition zones.

THE LOCAL KNOWLEDGE BASES

Five knowledge bases were created to record farmers existing local knowledge of soil fertility management in five different
locations spanning areas of contrasting population density, forest cover and market access. They are:

1. Atwima knowledge base: farmers’ knowledge from two villages in the Atwima district
2. Oda knowledge base: farmers’ knowledge from four locations in the Asankrangwa area in the Wassa Amentfi district
3. Peri-urban Kumasi knowledge base: farmers’ knowledge from four peri-urban villages around Kumasi
4. Subriso knowledge base: farmers’ knowledge from Subriso No. 3 in Tano district
5. Yabraso knowledge base: farmers’ knowledge from Yabraso in Wenchi district
Location of the five field sites within the forest and Characteristics of the five study sites
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Further background information on livelihoods and farming at these sites can be found in Frost (2000); Moss (2000a); (2000b)
and Obiri-Darko et al. (2000)°.

Topics covered by the knowledge bases include:
1. Soil fertility: the properties of good soil
a. soil fertility
b. soil moisture
c. soil texture
2. Soil types: the properties of different types of soil
a. black soil
b. red soil
c. sandy soil
3. Soil fertility management
a. fallowing
b. inorganic fertiliser

Frost, W. 2000. Farmers’ knowledge of soil fertility and weed management in Atwima district, Ghana: The implications for participatory technology development. Unpublished
MSec. Thesis. University of Wales, Bangor. 91 pp.

Moss, C., 2000a. Livelihoods and local knowledge of soil fertility management in peri-urban Kumasi, Ghana. School of Agricultural and Forest Sciences University of Wales,
Bangor, UK. 24pp.

Moss, C., 2000b. Livelihoods and local knowledge of soil fertility management at Oda-Kotoamso, Wassa-Amenfi District, Western Region, Ghana. School of Agricultural and
Forest Sciences University of Wales, Bangor, UK. 38pp.

Obiri-Darko, B., Ayisi-Jatango, J., Anglaaere, L., Cobbina, J., Moss, C., McDonald, M., Sinclair, F., and Young, Einir., 2000. Livelihood systems and farmers ecological
knowledge in Ghana: a report on three districts. Shortened Bush-fallow Rotations for Sustainable Livelihoods in Ghana (DFID Project R7446). School of Agricultural
and Forest Sciences University of Wales, Bangor, U.K.



c. poultry manure

d. preparation of land after the fallow
4. Trees: their role in soil fertility management

a. trees and soil fertility

b. trees and soil moisture
5. Weeds (see particularly the atwima.kb):

a. weed management

b. weeds as indicators of soil fertility

Different knowledge bases focus on different aspects of farmers’ knowledge depending on the farming activities at each
location and the knowledge of the informants. For example, the peri-urban Kumasi knowledge base is the only one to hold
knowledge on the use of poultry manure, and no local knowledge base contains information on leguminous cover crops as
informants had no knowledge of this technology.

THE COVER CROP KNOWLEDGE BASE

The cover crops knowledge base was created through compilation of information on cover crops from literature available in
Ghana and from interviews with cover crop researchers and extensionists in Ghana. The majority of information available
concerned mucuna as it has been better researched than other cover crops and therefore the majority of the statements in the
knowledge base are about mucuna. Topics include:

e establishment of cover crops
biomass production
crop interactions with cover crops
management of cover crops
weed suppression
varietal information

HOW TO CONSULT KNOWLEDGE BASES

Local knowledge can help researchers and development workers to explain the rationale behind farmers’ actions and can
contribute to developing appropriate solutions to development problems. Knowledge bases can be consulted in 4 main ways:
e by viewing sets of statements that fall under specific topics
e by performing a search for particular terms (words)
e by using customised fools (small computer programs supplied with AKT that interrogate and reason with the
knowledge base)
e Dby representing statements on a diagram and using these to investigate causal processes.

A number of instruction sheets are included in this package which are aimed at enabling the user to consult the knowledge
bases provided. It is suggested that the user starts with A quick sightseeing tour around AKT to familiarise themselves with
the different functions of the software. Once this is completed the user can then move on to consulting the knowledge bases on
particular topics of interest using any of the 5 examples provided:

e Soil fertility: farmers’ concepts

What do peri-urban farmers know about inorganic fertiliser?

Fallowing and soil fertility

Trees and soil fertility

Cover crops: local and expert knowledge

These illustrate the type of knowledge contained in the knowledge bases and the ways to access it. After completing the Quick
sightseeing tour around AKT the user will be able to consult knowledge bases using topics, searches and diagram
exploration. These skills are reinforced and developed in the other examples and the use of AKT tools is introduced in Trees
and soil fertility. Once the user has completed these sheets, or even before, they should be able to explore the knowledge
bases independently of the instructions provided. Some information on performing basic functions within AKT is included
below. A separate page, Diagram instructions shows how diagram functions are used. Definitions of key terms and concepts
used in the instructions and in the software are included in the Glossary. However, the user should note that not all functions
of the software are explained in this publication because the same software is used for both creating and accessing knowledge
bases. The user manual (Dixon et al., 2001°) provides a comprehensive guide to the software and the creation of knowledge
bases.

3 . .
Dixon H., Doores F., Joshi L., and Sinclair F., 2001 Agroforestry Knowledge Toolkit for Windows: methodological guidelines, computer software and manual for WinAKT.
School of Agricultural and Forest Sciences, University of Wales, Bangor.



OPENING, CLOSING, SELECTING, SAVING AND PRINTING KNOWLEDGE BASES

Opening AKT
Before opening a knowledge base, you must have the AKT program open. To do this double click on the AKT icon, and when
prompted, click on OK.

Opening a knowledge base
To open a knowledge base go to KB — Open KB..., then select the knowledge base you want to open and click on Open.

Dialogue boxes
Users will notice that with AKT it is possible to have a large number of dialogue boxes open at the same time and these appear

on the taskbar at the bottom of the screen. If new users find this confusing they should remember to close dialogue boxes once
they are finished with.

Working with multiple knowledge bases

You can have more than one knowledge base open at the same time, but you can only work interactively with one knowledge
base at the same time (unless you are using tools). The name of the current knowledge base is displayed at the top of the
screen. To view which other knowledge bases are open go to KB — Select KB.... To switch between open knowledge bases
you must then select the knowledge base you want and click on OK.

Printing parts of a knowledge base

It is possible to print sets of statements and diagrams from AKT.

®  Printing statements: There are 2 options for printing statements. You may print them out directly from the knowledge
base, or you may save them as a text file and open them in another application such as Word, to view and print them.
When you have the set of statements in front of you that you wish to print or save, click on Print Statements. You will

then be asked if you want to save them as a text file. If you do, click on Yes, if you wish to print the statements directly
from AKT click on No.

®  Printing hierarchy diagrams You cannot print topic or object hierarchy diagrams directly from AKT. Instead you copy
them to the click board and then paste them into another application such as Powerpoint, to view and print them. In order
to do this, bring the diagram up on the screen (View Tree), then click on Copy to Clipboard. When you have done this,
open the application that you wish to view them in, and click on the Paste command.

®  Printing statement diagrams Statement diagrams (i.e. diagrams that represent a set of statements from the knowledge
base) can be printed either directly from AKT or copied to another application. To print a diagram directly from AKT go
to your chosen diagram and click on Print Window. To copy statement diagrams to another application, follow the same
procedure as for printing hierarchy diagrams.

Saving a knowledge base

If you have made some alterations to the knowledge base which you want to save, e.g. by creating a diagram, you can save the
altered knowledge base. Go to KB — Save Kb As... , specify a new name for the changed knowledge base and click on Save.

Closing a knowledge base
To close the current knowledge base go to KB — Close KB...

Closing AKT
To close AKT go to File — Exit from AKT



GLOSSARY: KEY TERMINOLOGY AND CONCEPTS FOR USING AKT

Action

AKT

Attribute

Boolean search
Causal statement
Comparison
Comparison statement
Control structures
Data

Diagram

Formal language

Formal Term

Knowledge
Knowledge base (Kb)

Link
Link statement

Local knowledge
Memo

Natural Language Statement

Navigate

Node

Object
Object hierarchy

Primitives
Process

Prolog (WinProlog)
Source

Subobject (of an object)
Superobject (of an object)
Synonym

Systems tools
Tool

Topic

Topic hierarchy
User defined tools
Value

WinAKT

A type of formal term used to refer to a process carried out by man for the purpose of
managing his crops or livestock etc. for example: weeding, planting.
Agroecological Knowledge Toolkit: a methodology and software for creating knowledge
bases.
A type of formal term used to describe an object, process or action. Attributes are generally
measurable e.g. height, colour, frequency, rate, gradient, temperature.
A keyword search mechanism for retrieving statements containing particular keywords.
Any combination of words may be used in conjunction with ‘and’ and ‘or’.
A statement about the causal relationship between two objects, processes or actions.
A type of formal term used in comparison statements.
A statement comparing the properties of two objects.
When working with tools: program segments within AKT which control when and upon
what knowledge primitives are used.
A set of observations which may be quantitative or qualitative.
A way of graphically representing causal and link statements.
The restricted syntax (grammar) by which knowledge is coded into AKT.
Terms (words) - the key components in a formal language statement that do not belong to
the formal grammar.
The outcome, independent of the interpreter, of the interpretation of data or information.
An articulated and defined set of knowledge stored on a computer which can be accessed
and processed systematically.

a) A type of formal term used in link statements.

b) On a diagram — the connection between two nodes represented by an arrow.
A type of statement used to represent knowledge that cannot be represented by any other
type of statement.
Knowledge based on locally derived understanding, formed by experience and observation.
A facility within AKT which provides additional explanatory information about a formal
term, statement, diagram, topic or knowledge base.
A statement which has been automatically translated by AKT from the formal language to
a stylised English language translation.
A command used when working with diagrams that adds to a diagram all the nodes
immediately associated with a user selected node or statement.
Causal and link statements can be represented on a diagram by two nodes connected by a
link. Thus a node is the diagrammatic representation of one half of a causal or link
statement which appears as a rectangular or circular box. There are four types of node: 1)
objects, ii) processes, iii) actions, and iv) attributes of either objects, processes or actions.
A type of formal term used to refer to a material or conceptual thing e.g. pests, soil, cows,
policy or household.
A way of organising knowledge about specific objects under more generic terms e.g.
Triplochiton scleroxylon, Milicia excelsa and Ceiba pentandra are all types of tree.
Small program segments within AKT employed for running a tool.
A type of formal term used to refer to a change or flux in the real world e.g. decomposition,
erosion.
An artificial intelligence programming language used for developing AKT software.
The origin of the information contained in a statement. There are two types of sources:
interview sources and reference sources.
An object falling below another object in an object hierarchy e.g. grass weeds may be a
subobject of weeds.
An object above another object in an object hierarchy e.g. weeds may be a superobject of
grass weeds.
A word with the same meaning as a formal term, frequently used to specify the
corresponding botanical name of a local name for a plant species.
Tools stored within AKT which can be used to interrogate and evaluate a knowledge base
A small computer program supplied with AKT that interrogates and reasons with the
knowledge base.
A collection of statements organised around a particular subject e.g. Weed management
and Grass weeds.
A collection of topics organised under a broader subject area e.g. Weed management and
Grass weeds both fall under the topic hierarchy Weeds.
Tools created by the knowledge base user that are stored separately to the main AKT
program in a file with an .mcr extension.
A type of formal term that is always attached to an attribute and describes that attribute e.g.
Skg, 20 ha, 3 months, yellow, tall, rapid.
The old name for AKT: Agroforestry Knowledge Toolkit for Windows.



DIAGRAM INSTRUCTIONS
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Brief Description of the Buttons on left hand side of diagram
window.

'Object’

'Attribute’

'Process'

'Action’

'Link'

'Delete’ Node/Link
'Hide' Node/Link
Allows user to hide a node or link on the diagram if necessary to
increase clarity. Note underlying knowledge base is unchanged, and
if diagram is redrawn the hidden links/nodes will be restored.
'Show/Hide' Label

Allows user to turn on / off the labelling for a selected link. Select
the button, then press the 'mouse left button' down on the 'start' node
and holding the button down, move to the 'end' node and release the
mouse button (used to hide unwanted labels and improve clarity of
the diagram).

These commands are only used when
creating a knowledge base.

Brief Description of the Buttons on right hand side of diagram
window.

'Zoom In'

Allows more of the Kb to be seen on the diagram. (4 zoom levels)
'Zoom Out'

Reduces the area to be seen on the diagram. (4 zoom levels)

'Centre Zoom'

Click this button, place the mouse pointer over a node that you
would like to appear in the centre of the diagram, and click once.
The diagram will be re-positioned.

'Label Mode'

Clicks on this button will in turn :

1. display symbol information for all the links on the diagram.

2. display the stylised english labels for all the links on the

diagram.
3. remove all symbols / link labels
'Refresh’

Refreshes the current window and returns any highlighted nodes to
normal.

'Undo’

Will undo the last Navigate, Causes or Effects operation.

'Show Paths'

Will create a diagram showing all the possible paths between two or
more highlighted nodes. The nodes can be highlighted by a right
mouse double click over the node, and will turn green. Another
double click will return node to normal.

'Print Window'

Prints a copy of the current diagram on the default system printer.
The diagram will map onto either portrait or landscape mode. (Can
also print to a file )

'Navigate'

Will display on the same diagram all the parent and child nodes of
the selected node. Click 'navigate' then single click of the mouse on
required node.

'Statements’

Produces a list of all the statements represented on the diagram.
'Causes’

After clicking 'Causes' button, position new cursor over a node and
click Lh. mouse button. WinAKT will now redraw diagram
showing all causal paths leading to selected node.

'Effects’

After clicking 'Effects' button, position new cursor over a node and
click Lh. mouse button. WinAKT will now redraw diagram
showing all the effects resulting from the selected node.

'Select Diag.'

Allows user to quickly move backwards or forwards through the
current set of diagrams.

Dragging of nodes across the diagram.
Select any node by pressing the mouse left button down upon it,then
holding button down, move to the new position. The progress of the
node can be seen with a dotted node shape.
Resizing nodes on the diagram.
Select any node by pressing the mouse right button down upon it,
then holding button down resize node as required. The new outline
of the node is shown with a dotted outline
Show all links associated with a selected node.
Double click left mouse button on required node, and all statements
associated with the node will be listed. Details of the statements can
then be shown, deleted or printed.
Highlight a particular node.
Double click right mouse button on required node, and node will
turn green. By selecting two or more nodes and pressing the 'Show
Paths' button system will create another diagram showing all the
possible paths between the two or more highlighted nodes. Another
double click will return node to normal.



This quick tour around AKT with the Atwima knowledge base is designed to familiarise you with the AKT
software and with ways of manipulating knowledge bases.

Getting started:
1. Load the AKT program (5.0) onto your computer by double clicking on the appropriate icon.
2. Open the atwima.kb by selecting KB from the menu at the top left hand side of the page and
choosing Open Kb... Then select the atwima kb and click on Open.

Welcome Dialog Box

Read the Welcome dialog box to get an idea of what the knowledge base is about. Press Further Details to
find out more about where, when and how the knowledge base was made. Click on Pictures/Diagrams. Read
the text at the top and then view each picture by selecting it from the list, and then clicking on Select. When
you have finished with each picture or diagram click on the X at the top right to close it. These diagrams
provide some background information about the livelihoods of the farmers who provided the knowledge. The
section of this folder 'Livelihood and land use diagrams' gives instructions for drawing them. Click on Close to
return to the Welcome screen.

Press Topics.

Topic hierarchies

Topics are ways of organising information around particular subject areas e.g. ‘Fallow length’ or ‘Weed
management’. In topic hierarchies information about specific subject areas is arranged under a more
general subject e.g. ‘Fallow length’, ‘Fallow management’ and ‘Fallows and soil types’ all fall under the
general topic hierarchy of ‘Fallows’.

On the left you can see a list of the topic hierarchies in the knowledge base. Highlight ‘Soil types’. On the
right you will see a column containing a list of all the topics in this topic hierarchy, to the right of this you will
see ‘Soil types’ highlighted in blue and immediately below all the subtopics under it.

Click on View Tree and scroll down the page. This shows you the full topic hierarchy. Click on Close. Select
‘Red soil in the ‘Topics in hierarchy’ list. You will see that it now appears in the ‘Topic’ box with ‘Soil types’
specified as the supertopic above it and ‘Fallows on red soil’ and ‘Fertility of red soil’ specified as the
subtopics below it.

Highlight in turn each topic hierarchy listed in the Topic Hierarchies dialog box (on the left hand side of the
screen).

Question: What topics does the topic hierarchy ‘Weeds’ cover?

Press Close on both dialog boxes to return to the Welcome Memo and Close again to arrive at the main menu.

Sources

Go to the main menu (top left) and select KB — Sources...

Sources tell you the origin of the information contained in a statement. All statements have a source, which
can be of 2 types: an interview with a person e.g. a farmer or scientist, or a reference e.g. a journal
reference.

On the left is a list of all the sources interviewed for the knowledge base. Let us look at one of them. Highlight
the name ‘Asmoah et al Kyereyase 2000a’ and press Details. A dialog box appears giving you the name of the
interviewers, interviewees and date of interview. You are also given the gender, age and ethnic origin of the
interviewees and a location which is their town of residence. If you press Memo, you will be given any further
details that the knowledge base creator felt to be important. Press Close on all three dialog boxes.

Topics
From the main menu select KB — Topics...

This gives you a list of all the topics in the knowledge base. Highlight ‘Management actions’ and press
Details/Edit. In the dialog box that appears you will see in the ‘Boolean Search String’ how the topic was
created — it is a search for any of the following action words — ‘burning’, ‘clearing’, ‘cutting’, ‘harvesting’,
‘planting’, ‘uprooting’, ‘use’, ‘work’. Click on Show use in statements at the bottom of the dialog box and a
list of all the statements on management actions will appear. There are 107 statements in all. As you scroll
through the list of statements you will notice that the translation does not sound like natural use of English -
this is illustrated and explained in the section introducing you to diagrams below. Close the list of statements
and the topic details.

Try the same thing with the topic ‘Weed control’.

Question: How many statements are there on weed control?

All knowledge in the knowledge base is represented through statements - these are the basic units of the
knowledge base. There are 4 different types of statement. Attribute statements tell you about the properties
(attributes) of something — they are descriptive. Causal statements give you information about causal
relationships. Comparison statements compare the properties of two objects. Link statements represent
knowledge that cannot be represented by the other types of statements.

You can see that 107 is a large number of statements to look through. We will now continue to look at smaller
collections of knowledge. Close all open dialogue boxes and return to the main menu.

Object Hierarchies

From the main menu select KB — Object Hierarchies...

What we refer to as objects are words used to refer to material or conceptual things e.g. pests, soil, cows,
policy, household. Object hierarchies are another way of sorting knowledge by arranging specific objects
under more general objects e.g. esa, funtum and onyina are all types of trees. Esa, onyina and funtum are all
therefore subobjects of the object ‘trees’, or alternatively, ‘trees’ is a superobject of the objects esa, onyina

and funtum. Object hierarchies are, therefore, similar in structure to topic hierarchies.




On the left you can see a list of the object hierarchies in the knowledge base. Highlight ‘trees’. On the right
you will see a long column containing a list of all the objects in the hierarchy, to the right of this you will see
‘trees’ highlighted in blue and immediately below all the subobjects under it.

Click on View Tree and scroll down the page. This shows you the full object hierarchy, trees. Click on Close.
Select ‘timber tree’ in the ‘Objects in Hierarchy’ list. You will see that it now appears in the ‘Object’ box with
‘trees’ specified as the superobject above it and odum, okoro, opam, wawa specified as the subobjects below it.
Now Close all dialog boxes.

Formal Terms

Go to the main menu and select KB — Formal Terms...

Formal terms are the key components of statements. Objects are one type of formal term. Other types include
actions — activities with a human agent e.g. harvesting or planting, and processes — activities without a human
agent e.g. decomposition or germination. You will notice that underscores e.g. asase_tuntum, are used instead
of spaces in the AKT program. Words which require a capital letter are put in brackets e.g. 'Chromolaena
odorata'.

Press the downward arrow on ‘Type’ next to the word ‘all’ to see the different types of formal terms. Select
object. All the objects in the knowledge base are now listed. Scroll down and get an idea of the objects in the
knowledge base. Highlight asase tuntum and press Details. This tells you what asase tuntum is — black soil.

Press Show use in hierarchies. You will see that asase tuntum appears in the object hierarchy soil. Press OK.

Press Show use in statements. The 5 statements that appear are all the statements in the knowledge base that
mention asase_tuntum. Under ‘Diagram Selection Type’ at the bottom of the dialog box press All Statements.

Introduction to diagrams

The diagram that you see before you will show you all the statements with asase tuntum that can be
represented diagrammatically.

Diagrams are a way of representing statements. However only causal and link statements can be
represented on a diagram. One statement is represented by two nodes (a rectangular or oval box) connected
by an arrow. The different colours and shapes of the boxes indicate different types of node — action,
process, object and attribute nodes. The words written within the nodes are the key terms used in the
statement.

Press the Label Mode button twice. This gives you the statements written on the diagram in full. You can
make the statements more legible by dragging the nodes across the screen to separate them out. Alternatively
you can drag the statements themselves around the screen.

Question: What is the effect of cropping asase tuntum for 6 years?
If you want to find out what is meant by cassava_mix, click on the Statements button on the right to get a list

of all the statements represented on the diagram. Then select statement 93 and click on Details. At the top of
the dialogue box you will see the natural language statement and at the bottom its formal language equivalent.

Statements are typed into the knowledge base as formal language statements using a formal grammar (like
a code) specific to AKT. These are then translated by the AKT program into stylised natural language
equivalents. This use of computer generated translation explains why some statements in the knowledge
base do not sound like natural English use.

Click on Formal Terms, select ‘cassava_mix’ and click on Details. An explanation is given here. Close all the
dialogue boxes and return to the diagram.

When working with complex diagrams it is helpful to remember to switch the label mode off. Turn the label
mode off now by clicking once more on Label Mode. Click on Navigate on the right hand side of the screen
and then click on the node, ‘fallow length’. (The Navigate button gives you the immediate causes and effects of
each node). ‘Fallow length’ will be highlighted in green and some additional nodes will appear connected to
‘fallow length. Carefully drag sideways all new nodes to reveal any further nodes underneath (by pressing the
left hand mouse button over the node and dragging the node away). The red lines indicate that there is more
than one line or arrow on top of one another. Click the Navigate button again and click on ‘soil
cocoa_suitability’. More nodes appear. Continue to build up the diagram by selecting Navigate each time and
clicking on one of the new nodes.

When you have finished, go to the main menu (top left hand corner) and select Diagram — Hide Diagrams.

Boolean Search

Go to the main menu (top left). Select KB — Boolean Search. Go to ‘Display KB terms of type” and click on
the downward arrow to select ‘object’. Select asase kokoo’. Press Details to see the term’s synonym and then
press Close on the Formal Term Details dialog box.

Now press Select and ‘asase_kokoo” will appear in the Boolean Search String at the bottom of the dialog box.
Then press the AND button. Highlight ‘asase_tuntum’ and press Select once more. (If you want to check the
synonym for ‘asase _tuntum’, press Details.) Press Search. Two statements will appear. These are the only
statements in the knowledge base which include both ‘asase_kokoo’ and ‘asase tuntum’.

In the Search Results dialog box press Close. In the Boolean Search dialog box press Clear. Now do the same
thing again, selecting ‘asase_kokoo’ and ‘asase tuntum’, only this time using OR instead of AND. Press
Search.

Now you have 30 statements. This is because you have selected all the statements that include either
‘asase_kokoo’ or ‘asase_tuntum’.

In the Search Results dialog box press Close. In the Boolean Search keep ‘asase _kokoo or asase tuntum’ in the
Boolean Search String but this time select ‘superobject’ in the ‘Search Options’ box so that it is highlighted in
the same manner as ‘object’. Press Search once more. You will now have 157 statements because, besides
statements using ‘asase_kokoo’ or ‘asase_tuntum’ you have also selected the statements related to the
superobject of ‘asase kokoo’ and ‘asase tuntum’ i.e. ‘soil’.

Closing a knowledge base and finishing off

Close the knowledge base by selecting KB — Close KB... and close AKT by going to the main menu File —
Exit from AKT.



